Circadian change in tryptophan hydroxylase protein levels within the rat intergeniculate leaflets and raphe nuclei.
Serotonin (5-HT) is involved in the synchronisation of the mammalian circadian clock located in the suprachiasmatic nuclei of the hypothalamus (SCN). This clock is synchronised by light (photic cues) and by non-photic cues. Non-photic cues are notably conveyed to the SCN by a direct 5-HT pathway arising from the mesencephalic median raphe nucleus (MRN). Furthermore, an indirect projection conveys non-photic inputs by 5-HT fibres from the mesencephalic dorsal raphe nucleus (DRN) to the intergeniculate leaflets of the thalamus (IGL) which project to the SCN. In the rat, the quantitative distribution of tryptophan hydroxylase (TpH), used as an index of 5-HT synthesis, was studied by in situ immunoautoradiography in both the serotoninergic cell bodies area of the raphe nuclei and the serotoninergic terminal field of the IGL. Under a 12 h light: 12 h dark (LD 12:12), TpH protein amount exhibited a rhythmic variation within the IGL. The maximum levels were reached at the day/night transition. In both MRN and the lateral groups of the DRN, TpH variations were opposite to those observed in the IGL. Such phase opposition was reported previously in the MRN/SCN pathway and was correlated with a rhythmic release of 5-HT within the SCN [Eur J Neurosci 15 (2002) 833]. Thus, the daily rhythmicity of TpH levels observed in DRN-IGL pathway may be correlated with a rhythmic release of 5-HT in the IGL at the beginning of the night. Under constant darkness, TpH rhythmic variations in the two serotoninergic pathways were maintained and similar to those observed under light/dark cycle. These results demonstrate the existence of a circadian endogenous functioning in the 5-HT neurones projecting to the rat circadian system.